of graphs are found. Some results on complementary tree nil domination number are also established.
Introduction
Graphs discussed in this paper are finite, undirected and simple graphs. For a graph G, let V(G) and E(G) denote its vertex set and edge set respectively. For vV(G), the neighborhood N(v) of v is the set of all vertices adjacent to v in G. N [v] = N(v)  {v} is called the closed neighborhood of v. A vertex vV(G) is called a support if it is adjacent to a pendant vertex. (That is, a vertex of degree one). The concept of domination in graphs was introduced by Ore [7] . A set D  V(G) is said to be a dominating set of G, if every vertex in V(G) -D is adjacent to some vertex in D. A minimum dominating set in a graph G is a dominating set of minimum cardinality. The cardinality of a minimum dominating set in G is called the domination number of G and is denoted by ( ) G  . Some domination parameters are defined by imposing additional constraint on the complement of a dominating set. Such parameters are called codomination parameters. Based on these, the concept of nonsplit domination in graphs was introduced by Kulli and Janakiram [3] . A dominating set D of a connected graph G is a nonsplit dominating set, if the induced subgraph <V(G) -D> is connected. The nonsplit domination number  ns (G) of G is the minimum cardinality of a nonsplit dominating set. Another new parameter called complementary nil domination number of a graph was defined and studied by T. Tamil Chelvam and S. Robinson Chellathurai [8] . A set D  V is said to be a complementary nil dominating set (cnd-set) of a graph G if it is a dominating set and its complement V − D is not a dominating set for G. The minimum cardinality of a cnd-set is called the complementary nil domination number of G and is denoted by  cnd (G). Muthammai, Bhanumathi and Vidhya [4] introduced the concept of complementary tree dominating set.
A dominating set D  V(G) is said to be complementary tree dominating set (ctd-set) if the induced subgraph <V(G) -D> is a tree. The minimum cardinality of a ctd-set is called the complementary tree domination number of G and is denoted by  ctd (G).
We call a set of vertices, a  -set if it is a dominating set with cardinality ( ) G  . Similarly, a γ ns -set, cnd -set and  ctd -set are defined. The Corona G 1  G 2 of two graphs G 1 and G 2 is defined as the graph G obtained by taking one copy of G 1 of order p 1 and p 1 copies of G 2 and then joining the i th vertex of G 1 to every vertex in the i th copy of G 2 . Let G 1 = (V 1 , E 1 ) and G 2 = (V 2 , E 2 ) be any two graphs. The join of G 1 and G 2 is the graph G = G 1 + G 2 with vertex set V = V 1  V 2 and edge set E = E 1  E 2  {uv : u  V 1 , v V 2 }. Any undefined terms in this paper may be found in Harary [1] . Here, G is a connected graph with p vertices and q edges. In this paper, bounds for  ctnd (G) and its exact values for some particular classes of graphs are found. Also, the graphs for which  ctnd (G) = 2, p, p -1 or p -2 are characterized. Theorem1.1: [4] For any connected graph (p, q) graph G with ( 
Main Results
In this section, a new parameter called complementary tree nil domination number is defined, minimal complementary tree nil dominating sets are characterized, bounds and exact values of this parameter are found.
Definition 2.1:
A dominating set D  V of a connected graph G = (V, E) is said to be a complementary tree nil dominating set (ctnd -set) of G, if the induced subgraph <V−D > is a tree and V -D is not a dominating set. The minimum cardinality of a ctnd-set is called the complementary tree nil domination number of G and is denoted by  ctnd (G). A set corresponding to the complementary tree nil dominating number is called a  ctnd -set of G.
A complementary tree nil dominating set D of G is minimal if no proper subset of D is a complementary tree nil dominating set of G. By a ctnd-set, we mean a complementary tree nil dominating set. Here after, we assume that G is a connected graph.
In the following minimal complementary tree nil dominating sets are characterized. Since every ctnd-set is a cnd-set as well as a ctd-set, ( For this graph G 4 , {v 3 
If u, v be any two adjacent vertices of degree 2 in P p (or C p ),
The set consisting of p-2 pendant vertices and the central vertex forms a ctnd In the graphs given in Figure 
Theorem 2.3:
For any connected graph G, ( ) 1 ( )
Let D be a ctnd  -set of G. Since induced subgraph <V -D> is a tree and V-D is not a dominating set, there exists a vertex vD which is not adjacent to any of the vertices in Proof:
Theorem 2.5:
Let T be a tree on p vertices (p  3) and be not a star. If n and e be respectively the number of cut vertices and the number of end vertices in T, then ctnd
Proof:
Let T be a tree on p vertices (p  3) and be not a star. Let S be the set of all end vertices of T. Then |S| = e  2 and for any support uT, S  {u} is a ctnd-set of T. Therefore, ctnd  (T)  |S| + 1 = e + 1. If n is the number of cutvertices of T, then e = p -n. Therefore, ctnd
Equality holds, if T is a tree in which each vertex is a support.
Remark 2.1:
Let D be a ctd
 -set of G. If V-D is not a dominating set of G, then D is a ctnd-set.
Therefore ctnd
In the following, the connected graphs G for which ctnd  (G) = 2 are found. Conversely, G is a graph obtained by attaching a pendant edge at a vertex of degree p-1 of T + K 1., where T is a tree on p-1 vertices. Let (u, v) be a pendant edge in G. Then D = {u, v} is a ctnd-set of G. Therefore, ctnd
In the following, the connected graphs G for which ctnd  (G) = p are found.
Theroem 2.7:
For any connected graph G with p vertices, ctnd 
Definition 2.2:
The Fan F p on p vertices is defined as, F p = P p-1 + K 1 , and the Wheel W p on p vertices is defined as W p = C p-1 + K 1 , where 4 p  . In the following, complementary tree domination numbers of Fan and Wheel are found. In the following, the connected graphs G for which ctnd 
But ctnd  (G) = p -1. Hence G contains atmost one edge. Therefore, G  K 2 (or) K 1. .
Remark 2.2:
If G is one of the following graphs ctnd
G is the double star S m,n (m, n  1) In the following, the trees T for which ctnd  (T) = p -2 are found.
Theorem 2.15:
Let T be a tree on p vertices such that ctnd  (T)  p -2. Then ctnd  (T) = p -2 if and only if T is one of the following graphs.
(i) T is obtained from a path P n (n  4 and n < p) by attaching pendant edges at atleast one of the end vertices of P n. . (ii)
T is obtained from P 3 by attaching pendant edges at either both the end vertices or all the vertices of P 3 The following are some of the graphs G having ctnd
(ix) Graphs obtained by attaching a path of length 2 at a vertex of the complete graph K p , p  3
